Once lymphatic valve is formed, flow becomes mostly unidirectional (pink solid arrow). In the absence of Cx37, lymphatic valve-forming cells fail to form a circumferential ring-like structure. In the absence of calcineurin regulatory subunit Cnb1, ring-like lymphatic valve sites fail to condense and lead to leaflet elongation. Postnatal loss of calcineurin leads to degeneration of the valve leaflet core matrix. For ex vivo culture, mesenteric lymphatic vessels were dissected from E17.5 embryos and either fixed immediately (control) or cultured for 48 hours on 8-µm pored cell culture inserts (Falcon) at the medium/gas interface in complete endothelial cell culture medium deprived of VEGF-A (PromoCell), after removing colon and pancreas.
Supplemental Experimental Procedures

Animal procedures
Cnb1 f/f , Cx37 -/- , Cdh5(PAC)-CreERT2, Pdgfb-iCreERT2,
Flow analysis by microlymphangiography and multicolor two-photon intravital microscopy
For microlymphangiography, adult mice were anesthetized and injected with 5 µl of 8 mg/ml FITC-dextran (MW 2'000 kDa, Sigma) or 10 mg/ml Evans Blue in PBS subcutaneously in the ear or the forelimb footpad. For studies of lymph flow in embryos, 0.5 µl of FITC-dextran was injected intradermally in the upper part of the hindlimb. Lymphatic drainage pattern was observed under Leica M205FA stereomicroscope. Pictures were taken every 10 sec using a Leica camera DFC300FXR2 and the software LAS AF6000. For dye uptake in Prox1-mOrange2 mice, embryos were dissected at E14.5 and E15.5 and FITC-dextran was intradermally injected into the buccal region using glass capillaries. Embryos were kept at 37°C in PBS and viability was verified by monitoring of heart beat and blood flow. In adult animals lymph flow was imaged using a dorsal skinfold chamber (Lehr et al., 1993) . Briefly, the back skin of Prox1-mOrange2 mice was sandwiched between two titanium frames and one circular layer of skin (Ø 15 mm) was microsurgically removed and replaced by a glass coverslip. In some experiments, after 72 hr, in chambers free of signs of surgical trauma or inflammation FITC-dextran (MW 20'000 kDa, 8mg/ml) was injected intradermally into the back of the remaining skin layer using a glass capillary. Imaging was performed using a customized 2-photon microscope (TrimScope, LaVision BioTec) through an Olympus 20x NA=0.95 water immersion objective. Specimens were simultaneously excited at 820 nm (Chameleon, Coherent) and 1'100 nm (Ti:Sa-pumped optical parametric oscillator, APE Berlin) to detect FITC (500-550 nm) and mOrange2 (565-605 nm) and 2 nd harmonic fluorescence (in adult animals).
Antibodies, staining procedures and image acquisition
Organs were dissected, fixed in 4% paraformaldehyde (PFA) or cold 100% MetOH, and whole-mount staining was performed as described elsewhere (Saaristo et al., 2002; Tammela et al., 2005) . 5-μm deparaffinized tissue sections were subjected to heat-induced epitope retrieval (High pH Retrieval solution, DAKO). Cultured cells were fixed with 4% PFA or 100% MetOH, permeabilized with 0.1% Triton X-100 and blocked with 5% donkey serum.
We used rat anti-mouse Foxc2 (Furumoto et al., 1999) , rabbit anti-human laminin α5 (Ringelmann et al., 1999) 
Cell isolation, treatment and siRNA transfection
Human and mouse LECs and blood endothelial cells were isolated as described (Kazenwadel et al., 2010; Norrmen et al., 2010 
VE-cadherin (CDH5)
For Western blotting, cells were lysed in a modified RIPA buffer, containing 50 mM TrisHCl pH7.4, 0.25 mM Na-deoxycholate, 150 mM NaCl, 2 mM EGTA, 0.1 mM Na 3 VO 4 , 10 mM NaF, 1 mM PMSF, 1% Triton-X 100 and a complete protease inhibitor mixture (Roche).
Protein concentration was measured using BCA kit (Pierce) and samples were resolved by SDS-PAGE, transferred onto Immobilon-P membrane (Millipore), and blotted with antibodies against rabbit anti-mouse Cx37 (Alpha Diagnostics), rabbit anti-mouse Cx43 (Cell Signaling), rat anti-mouse FOXC2 (Furumoto et al., 1999) , goat anti-human PROX1, NRP2, COX-2 or sheep anti-human FOXC2 (R&D systems), rabbit anti-human GAPDH and rabbit anti-actin (Sigma), rabbit anti-human β-catenin (Upstate), goat anti-mouse VE-cadherin (R&D systems) and mouse anti-human NFATc1 (Clone 7A6, Pharmingen). Western blots were developed using the ECL method (SuperSignal West Femto Maximum Sensitivity Substrate; Thermo Fisher Scientific).
